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(54) FLAME-RETARDANT POLYCARBONATE RESIN COMPOSITION, ITS 
MANUFACTURING METHOD AND MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flame-retardant polycarbonate resin 
composition which can give a molded article exhibiting high flame retardancy and 
excellence in a recycling property and in antistatic performances and excellent in external 
appearances while maintaining physical characteristics inherent in the polycarbonate resin 
by merely adding a small amount of a flame retardancy-imparting component, its 
manufacturing method and a molded article. 

SOLUTION: The flame-retardant polycarbonate resin composition comprises (A) 95-99.99 
mass% of a polycarbonate resin and (B) 0.01-5 mass% of an acid salt group-containing 
aromatic vinyl resin containing less than 5 mass% of an inorganic metal salt. The 
manufacturing method of the flame-retardant polycarbonate resin composition comprises 
spraying the component (B) in a state of a solution having a concentration of 10-60 mass% 
on the component (A) and kneading the two components. The molded article is obtained 
by molding the resin composition. 
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7 , 3|C»JK3-tlTl^t>0^(f6tl-5. ^UT. CCD 
#yxh57**ax^U>3R«fcl;t. IJiJAIl xh5 
7^PX^l/>**tt*«<P. ±h'J«>A. ^3'J9 
50 A, 7>tx0A/t-^-+->-77^7^ K©SttTE. 



( 6 ] 

9 

0. 0 1 ~ 1 M P aOE^T. SS0~2 0 Ot, 
U< 14 2 0-1 0 O'CT'm-SZH-ZZtlZ&oTWbn 
fc *>©#»» fcfflnSft*.' 
[0 0 2 9] ZO&oft? 4 7V)\>m&Lm&GtZ#V 

T, ASTMatt©*-f7*3|::#J8iSftT^*'b©T 
14, 77P>6-J (H#-5rzi7|?>7PP>r*;*jMt 
St) , JK'J7P>D - 1 , /tf'J 7P>F - 1 0 3, tf'J 
7P>F2 0 1 (^ + >IMS) , CD 0 7 6 (Jig 
ffi^7PP7H'J-7-XttK) *fc; AST 10 

P > F 5 >x7;l/^7sttS) , ' tK'J 7P>H PA, 
sHU70>FA-:l 0 0 (^-f -+>I«tfc«) 
■5. - • • • • • 

[0 0 3 0] (D) ■a7/->iM'f7"Ol57 hV- 

ctoTI4, : ttCtt£«K&1£ 

14, $e.lC, (D) ^tLT37/->iM-f^©I 20 

±E (A) (B) HjaE^O^IH 0 0« 
ggBlCfcJUT, O.-'O 1 ~ 1 0Kft»SlinLTtt*lt«g 
It J * ^ ~ hSillgffiJdftl tf&S Icffl I ^ ft * „ 
[0 0 3 1 ] CO'(D) ^Oaj/yiM'fyol 
7^h-7-ibTI4, 37 ■<») t. : .->iJKS) i>6 
ttttSftft 2 gi§ji£W-f *X57 hv-tffrjgicffl^ 
6tl*. fUT, C©37W#l4t«fc:JAttffl-C*-3 

hv-^sfisicffluens. co37/->i^-f 30 

70^57 hX77xhv-l4, ■*U*-»K*-h«llt 
»»**?Tl*«. Ufcj&^T. d<DX57> h T-I4/H 

[0 0 3 2] -5-UT, CCD=!7/->x;U^'f7©^77 
hX57^V-l4, «*. tf, 7**^7*11 1/- Hf»7 

5»&n« i tt*/ti*2aja±«o^A«m^ 

(*©S£TIC, 7^U>/j:£W=;U^ifitt©1 ffllfc 40 
fc 14 2 J1JU±£ fi££ *T» SftS *>©#»« icffl O 6 

ft*. dftt>7;u*;u7£ y u- n?»7JMrJU**£ u 
u-hiUTi4, kjs»2~i oo7;u+;u»*#-r* 
*©, mi4, i^TfU u-K 7"3\»U7£yu- 

h, 2-X3 l ;U'\*-*>;U7* l Jl/-h n-^-^w 

* * y 1-& ^ utf e.ftfc t> ojwff * u c: 

ftt>7JM^U7£ U U- h*±#<tr**»**ffl^T 
?#e»ft*X57N KV-£LTI4, 7;WI/7£ U U- h 
7 0HS%JU±i, Cft<httl^pI^t'x;U^^M 
ft, *5\JM**'Jl/-K 7^'JP-HJ 50 



4$H 2 0 0 2 — 2 1 2 4 0 9 
10 

;k BKtf.=;U, 3 0«fi%JUT©iJ£ 

k HJ7y;kv7*U-k h'J7<J;Ky->7?l/ 

[0 0 3 3] Sfc. =fA=|*B£ft©}?£TlC, 75PU 
X a - * ^;k*5=- U >fc E (D^Wi Z-MtS®*. 

7 <? y ;H8/ 3Mk 7 £ y ;ukx7-;|/& <h* ©7 £ y juk 
x7xxJk ***u;uK>?jk >**«j;w«x^./ufc 

£©***y;UKx;*x;Ufc££M#fc3nttftB£;S 
ttTffie>ft*t>©£ffl^TfcJU\o eft 6** 

Jl^. ^^«ijpzMJMi'Oy7>ft t'x;Mb£ 

Wtettfc <h* $ #T?# 6 ft jfc t> ©T* ? T *> 

«fcO. fLT. Clft&«£#*ttM£#l4. 

5Wb«^a«c t*©#a*a ic<t ? xm & 

ftfc*©#flioe>ft*#. -€-ft£>©*T-t>, JUfcM^S 

ic«t t> t?# e> ft tt t> © icff ® icffl i \ e, n * . 
too 3 4] $e>ic e©i]7/->x;i/tJ'-r7^77 1> 

X^7xh i 7-<!: L>T, n-75=-;P7^y U-h6 0~8 
7.3-l/>E*$<?V)im* ! 3-)\,$:2 0~4 
0 HS % ©IiJ-a-T'^7 7 > $ tt/t MAS tinsltt 
ft^ffl t \ 6ft * . *^c, 7^ 'J •> P > 3*Afi£» 5 ~ 9 
5H«%c!:7t?y (^^) 7^y^-h=fAfiE»5~9 5 

WT*¥i^^g0. 0 1-1 ixmSg©^=fAIC, 1 

1 «©tf^5fi*«(**^7 
T»5ft*«^^AJS^57 

T'#*. Cft6«'«r©3BIH£*-f*37/->i;U^-l'7 r 
©^57hX77.hv-|4. TtJ|JSp° n iUTI4, A-f7'U 
>B6 2 1 (B*-fe'/J->ai3) . KM- 3 5 7 P 
fc*I*tt«) , ^^7U>W5 2 9, ^^7U>S2 
0 0 1 , ^^7k>C 2 2 3. ^^7U>B 6 2 1 (H 

[0035] (e) »>n±7>r)),?mim 

Sfe, c©it^tt7|? y -tK*- h WBB&fi)c4li©^(c 

«fc-3Ti4, $ e.ic^t\»asw^-* ! b©A^w$ft* 

«^*»*. -C©-J:5<i:E»*»jet*««tt7|«y-*'- 
#*- P^BI«lfi)c^I<t 6TI4, $ 6 IC. ( E ) tiiftt L 
TV>mxZT)l3kMMmZ. ±E (A) (B) P5js£» 

©^it i o o jHiascw lt. o . o i ~ 3 o nmsm 
ffloeft*. 

[0 0 3 6] C© (E) flt#©U>«X^x^3HHB« 
t UTI4, y CWMS^fSx^x^ttlMlK? 

^ l oja±wr* "y >^x7sx;Mb^^ffloe,ft*c " 

e©«t5aU>»x^T-;Nt^«ll4, 15IJX.I4*. TE-K 
3EC (2) 



( 7 ) 



ttH 2 0 0 2 - 2 1 2 4 0 9 
12 



11 



[0 0 3 7] 



[ft 2] 

OR* r Off 



R 1 O-P 



p_L 0 -x4—[-0-P— f--OR s 

II T Jpl H Jq 

0 L O J r 



(2) 



[0 0 3 8] H (2) (p, R' , R 2 , R 3 , R 



+7. (2, iJ>fcXr;k P 



4 li, -tn-ftl!*a(C7jc*JS?-Sfctt*a!»**b, X X 2 0 2 (4, 4' -tf7xXk>-xh5*7. (2, 

la 2 ffiju±©5&«as*£r. $jt. piaosfciai e-y^7i-)w 'j>ixxfMt'^^ s 

U ..qttl J»±©Stt*aU rl*QfiLt©fflR£» 10 fc, *5Ufl©K«tt?|fJ*-jK*-h«flBffii««lCtt. 

•Tc J-TSiatiSU^Ki^^Mkft***^**** ±ffi© (A) ~ (E) &fiS#©ffe|E. s&gin&CT. & 



~R< ^s^-rw^aibxii, ^-ft^na&s^b Ansij<hDxii. mbKihay. ^mm±m, mmww 

Tnt*«k^7;w«, v^p7ju+;u», tu^u si atsssj (M«saiK -^sai. -ffiSftaij, *e*y 

g&Sia. 7JMUV«-$>7JU=!*->«, 7 U -JUS, 7 [O 0 4 .1 ] O^IC, ^jewoKjBtfjStl*^**- h 

U -;k**->«. 7 U -Jl^gfc S b l\ $ 6 ft > flM§j£M©aHi*& ICO t\Tli.' ±IE ( B ) j£#©B 

IC cnbg^«$ffl^fc#fe«T'^$7'J-;U7^3 ffi»***S«itr^U5R«KS. ■ JlSli 0~6 0li% 

*5'7;WI^£Tfc:jT'bJ:l>U Chbiia^ ©jgjfcttMUCfeUT. ■■(B")^*4Wt^fl9j«^Bik#Ufc 
K*H?-, K*BS^, *#$K*fc£lC£yiS*kfc7 20 ?*IC;I^^^;S |CcfcS©#»* biv„ "r^to^v 
U-;^JU^-JU7 , J-^«/«£i'TfcoT ! fe)«fcOo £ (A).fi£#£ (B) «^6^S**W«*ijS05l|jgt14 

fc, -fts* (2) (CfcOTX#a*>^2ffl5Ja±©W«g *U*-**^h«lltffliiS«S€:-SJg^-5l5:febTtt, 

tuxia, ±ffi<3£^#SE£g^aa^uTi:>s.* (b) fi)E»roKJes^.^#Ktou^«iii*V3ggi- 

&Ei*& 1 ^iU±P*l\fc 2ffiJa±OS*mi»-ri&i tf'Jx. 0 ~ 6 O.Ha%©j§;^^BlC*5l\T. ( A) JjJE^E-Sfcflr 

ia\ *n*n«****UTOT*J:i*7;Mri/>»f> bfc&ic,. (a) ■(B.)^rt#«3W«fi*iffjt^. 

7i-U>S, **l»tt*,#7,a:-/-;UBIT»*KX7 (A) ~ .( E0< ©ll^ttfr&ttSJIttOtttttttf 

[0 0 3 93 C©-flS5£ ( 2 ) T?*$n§ U >Si^f ( B ) £#©£«£•£«££& tf=./k3RttifflS£, XK 1 

;Mb^9fttuxia, HJ*:MU*77x-k o~6.oK«x©jsa«ffiicfetvT, ; (a) i««-fe«fcoc 

h'JI^*77i-K h'J75 L ;U7N^7i-h, h 30 -(C) ~ (E) fi£»OiS&ftl=ttflJbfc».|c. (A) ~ 

y^^f;^7x-h, HJ7h*->x5^**7x (e) ±i&tt£ : MmTftiM\ 

-K h'J7irA^7i-(-, HJ*l/5W**7 [0 0 4 2] ICT, CO (B) Ji£#©®Hg»#S3r# 

x-K ^l/y;^7iz;^7i-h, ;t*?MU-7 *e^JR«BS*, »«1.'0~6 0MX©j8jSttJBT? 

7irM^7i-h. h'J (2-i^;U'\*->;W--* flfeeDj*»tttfli-r*©li. c© (b) m-ftvmmtfi o 

7.7x-K vVV7ntVl>7x-;U*X7x-K h H«X*»©»jRrcJ:«t. C:*l&fiR#©iR«©»±T 

u+->u-ji/^7x7x-i-, hUTx (-rvyptvu7i ©»«e©k«#*-h#ic&s c t*** y , wmufttt© 

=JW *77x~K MJ*7^**7x~K t'7 ittiST^ffiCfef n#*§i^ffe^. C© 
7x/-JUAtf**;*7x-K t Kn*y>t?*** (B) iar»©atJS*J€--0.JWX«jS*%-jS}S(Cj:-*<!:, 

7x-h, u vou-» if 7*77 x-h, u 4 /;u->y- *©*a©»4js*i;K<a:.y-ja«fTf6©fiE»>\©^-4j-M- 

^>'7i-j^.7i-K . I? U h'J-* ;40 CS»ft*fc*C-i*f*!6-*»&T**. -JrbT . C© 
77x~K *U^y.7x-/b*77i-h, fcSU (B) ja#©JBHi-l/TI4. ! .'7kaW*bl^ C©I5 

l*c:n6©«ifti*<t£*«»)Bat>©tbT*(f6.ti ; 5. *>. ^^7Jl'3-JU^i^;U7;Ua-Jl/*<!:©7JI/a 

[0 0 4 0] C©J;?)^y >®l7xJMb^©mfi5n D B -Jl«,^;i/X>.^*5'U'>at*©»**R{bJcJl6tt<!: 

tLTB. .*Afc¥lStt«©, TPP [h'J *ffll\*Ci«T?* . . 

7xX;U?|v77x-h] . TXP (HJ*->b-^*7 [0 0 4 3] .fLT. C© (B) fi£tt©^i£«#W5?# 

7x- 10 . C R 7 3 3 S CbVVk>y-;l/ (v7xX tt^U9R«M©SiK«. (A) fiE^fccfc^ (C) ~ 
;Ms77x-h)j CR74 1 Ct'77xy-;PA (-7 (E) $#©if££^|CtJtfibfc&, V#>7l/>?-+ 

7'xx;l,7tx77x-h) ) , PX 2 0 0 CI, 3-7x >75-& £ T'fll^ b, OUT, ^>h£ 

-U>-xh5*7 (2, 6-y>^7i-W 'J> ll*fci|l|**«^l4Z|*©ffttjaia£CJ:y»»t»4 
igX7.^k PX2 0 1 [1, 4-7x-k>-xK^ 50 L&#SiS»H8U WfenfefflBlfflfiRttC^ftftlffl 



»illCfflM6tl*. CCT, (2) iCfetNTR' 



«^*P9JfiJt^S:#W$ti:-5 C <fc 5. C © «fc 5 £;s5s 



( 8 ) 



fl 2 0 0 2-21 2409 



13 

WLT^l/y Hlttltf£l\ CCT©8HBtt*©tt. 
ffiSSl*. 2 4 0-3 0 0 -CClBBTaMRr* C £ 
#T* S . d © «t 5 II L Ti# 6 ft «Kffitt^ »J * - jK* 
- htMliffifiEttfi, *©*l/s/h*fflivc, MtUrt£3 

[0044] c© J: ? ic, MSm# 'J h«H& 
*I/£%£lgi£ir3lC|!gUT, (B) j£#©lgttSg*£ 

Ttt©j«»(cw# u/c^ izmmtz ztiz^oTrnzn 

ft*H#ttMW©B£|Ctt'<T.-" (A) (B) .pstftffr 
&ft*.«»tiliJc»e*l>Ttti8Wl!feKfll*l« Sfc (A) 
~ (E) ©«-JiR»C!)«a^**>6)a:4«flSlirii«tfcOT 

T'€ 5 tft IC, Cft 6.JSEJBStt I ^-f* ft **<D»Bi©3F» 

[ 0 0 .4.5 ] * L/T, *§60J!©J»$it!fe* U *- h 
•Mte^tJftBUTft&ttftABBIi.' (A) (B) 

«DAyK5>^U XXfc £©Kl Wtt©M* $ ft -5 fig 

mttni9(©a(a-icffaicffii\&ti«. (a) ~ 
( e) &mft<omttfr$t£zmtimfflmm}&T' 

14, M*l4>.4«Wf\ 7-7*^'J. fl/tyaX 

*, • **«»©A*5>£>^* 

tffi. .SftCtt, -«W^SK. .gttfttt£©#0T©8 
n Q B /d:<tMc/£<ffl(Abft-3o 
[0 0 4 6] 

S fclcAfcHCKW*-***, *£WI4cftbll«IfliJlc|ss 

£<*fta*>©-ei4fci\. 
<i)-#U*yu>;*;u*>«:j-HJ 

^©^U^^U^iUT, fi«¥i^^S2 0, 0 0 

o©*y^i/>*ffli\ .cn**iit©i ; 2-v^p 

nx^Xcjg^-btT, 3RJK 1 »%©;g}g€netl/ 
fc 0 OINT, ■^©>K l J^3 l l/>*ai-0-0g*fcU. 5? 
5j-+-y->3. 7-g«:3Siai,T*JSSti:fc. d©<fcp|Cl, 

y, 1. .2-$>*nnx*>©AftT»*E*«ttti8 
l/. 2 0°C(C*5UT1 o#m. aitTCKAa*fc. 

[0 0 4 7] O^ll. C©J5J&£ric«l£4 0 o C(C*5UT 
3 0 ftmajft ^fttoKKfc* h V 0A?mm 

iP*.TpH7d:fc4J:5lC*W£li;fc. ^UT, CZT 

» b n^ffl^ti 14, x* j -mz mm l- T*»ttjdw* 

T* *■«»:>- h U 9 A£;i5JiJ U $ b icIBRic «fc U 

©X* 7 -;^fi*UTifl^ n a p<!: Ufc. C©Sf|^n D n©^ 



14 



y*3 t i/>*;M*>iw- h y ■> ai4, vm* mj ?a© 

0 0X©t>©T*ofc. 

[0 0 4 8] ( 2 ) mmm y * mimum^ 

©Sit 

11*4© (A) fiEfl-tUT, ^Jt^i^^Ml 9, 00 0 
T»U, i>OJ ISK 7 2 1 0|C*JiUT> 2 8 0 
6 C ft*.* 1 6-0g©ft#T-lC3BSL.fcy;Ph7P-U' 

-M*i 9g/i ott©tfy*-7K*-Mailg£ffli\ 

10 S-fc, (B) $#<hUT, ±E (1 ) ' Tff&ftfcWlttf- 
(A) ^9. '9I1%, (B) j£#0. 1f»%© 

[0 0 4 9] o^lc. zne> (A) (B)-HfiS#i, K' 
fcWJhfflt Ut*^^r>^- 3 - ( 3 , 5-y7f ^ 
-4-fc KP**>7i=>M ^Pf^-h 
^v-Wlo^ • ; -<;UA'y vt*. 1 o 7 

6) £ (A) (B) ffifig^l OOMfflCWUTO. 2 
20 H»g|i;fccfctf HJX (2, 4-v- t ^^f ;i/7i- 

;u) *X77-f h CJiswki»tt« ; 7x73x^72 1 

1 2D *-(A) :-(B 1 OOMitWlTO. 

i Bfigfi-;^uT. hsc^ttwai/ajBa-cmsatt 

^S^ttil : TEM3 5) Cft&U 2 8 O'fcTSBSft 
^Ufc^, ^U<> h^bt/!:. C©efc5lcUT?#bnfcH 

y * hffiigffi^M©^ i^i/hi 120 
"ct-1 imw?m\std&, mx&&2 1 o°c, ^gy^g 

8 0TCCfeUTl*HlflftJBt>'THII«-*»fc. 

[0050] ( 3 ) n^tt^ y * htlKieAM 

30 ©rTfi 

(a) -T4VvYW>®SL 
ASTM D 2 5 6 2 3 "Cfccfc^O °ClCfc 

IvOJSLfc. MHK-<!:bTI4, M*^3. 1 8mmT 
^^^©^fflOfc. 
[0 0 5 1 ] (b) 

j i s k 7 10 5 ic*«auT, y-ftWK&m&m 

fchfc. Um^tbTlts ^H3. 2mm, 2 5X35 
(c) ^x;UK^g 

40 ^isBMSHtt^ (-jx^KHttffl) m&m&m^T2 

5l»tttt*fT5 - 1 lc J; y ifliJ^ UAc„ 
[0 0 5 2] (d) ««S^X»' 

( 2 5 X 3 5 X 3 mm) IZEI^PHE 9 k v £ 1 # 

(e) fiEJf$n°p^ll 

MtUfiS^W CXSII«%bH ; I S — 4 5 pj '.'H 
HM" (8 0X4 OX 3mm) ttlBg£$3 2 0*C. & 
50 S!SS8 0 o C©^ftT«b, 5-y--<^JH©H«K-«: 



( 9 ) 



iff ffl 2 0 0 2 - 2 1 2 4 0 9 
16 



15 



±15 (e) T©fiWElCfc^T. «tt*> U >**-fclC 2 0 0 0«Tfe?fci 

#H»S$ ttfc»CKKtt*JS® U »»liiI©HKfi£ [ 0 0.5 8 J ( 2 ) SjBitt# U * httJfflgtftt 

©feHSEft.fefflSl/fc. J-l SH7 1 03 ©£!£ 

(»«SKK*a) IcSPSfiUTfeS (A E) £*d6fc. 11*40 (B) eilt, JtE (1) T»e>ftfc*»« 



owftasiasa o°c©£#tic y-hiAva>© 10 ttiflgig/i&«g£Si£i/*:." 

a ^ (a 4 ^-f y) -bfc. oot. c ( 3 ) KiasttTK u hwaeiBfiEttofPii 

oKp^PU .i o 0%'J-b-^^ W4i UT, S ±E .<?..).: . T»6nitWIStt*-y.*^7K*- hWniiA 

Sv-^-Sfe#?WttJJ«JB.UTK!ilfflfiEIEfl^fiR;JBUfc. ttlco*. HSltfiJl© (3) £Pi)»{;:l/rffFflliUfc. C 

iCif^TiiSUfc., -. [.0 0 5 9] Utffitt 3 ] . 

[oo54](h) mjfs£ftstt ( 1 ) # y x^i/v^jU/ivVBt* y.*A©S8S£ 

*«a*,-a*7 or.' 31*9-0 xflD*#T, i ..: p.o usswi © (i) tratnicuT. 7^y^5 1 U'>©.»7jc^ 

0«Ibfc M3I&©7f l/y Mi5i£5£J££,mii5lc Mlc«t« ; ^^*VifcR**l73Jti, * 1>T, :#&tufcJK 

«£GT»£Ufc. «^*3fe. -*»<fc*y-C»-A3KigJRlCjj..y : pH7C«l>W 
(!}.«$& •;: 20 L**.-. MM "3 © ( 1 ) - £limE£jfttm©flf8£' 

UL9 .4 j»^*|C-i«l!lUTaa3tbfc. MmtlsT UT, *'J^l/>^l/*>W* iJ.WS^.COJ; 

14. .:fOlW3rnmT**t)CD^OA:. 3ICUT»6ftfc7|Oj;*^l/>yUk*#JIW» 'J SAICli 

( j ) MftguK ■ «tBs* y £A-©£;a##ai£*i-*v av^.©*;^^ 

J IS K 7 2 0 1 Cjh-6WH *(44 0J!6re*3fc. 

tt#y h«IM^tt©ffflB££*8i l mzm [0 0 6 0] (2) ««ttJ|«y httlBttfiEl* 

J\ . ©Sit'.. . ': 

[0 0 5 5] mmm2) wm<d (b) ^tux. ±tisMTmibnrc^v^ 

< i ) wtttttf y * h WB&&$tt©££ . ^ u >^-;v*>«s* y •> Azm\jzm*> i © 

Jgfi© (A) «»tUTlUi«.1 £|fcr0#y*<-** (2) tlslflllCUT, »«tt?|«y*--7K*^h«BBIiJ« 
-MHBB9 9. 7H»%<h, <B) f£tf£UT, StJSflJ, 30 «S««JtLfc. 

1© (1) iH«lcUTW«l/fca, *Sin*/C**3 (3) WBtt^'JA-'K^-htimUKjMfOIHI 

5M*£Ufc#y;*^i/>*ju*>»:J-MJ$A*» ±e (2) T»^nfc««tt?i«y*-r-/i«*-h«B&«§di 

ao, 3Hs%^ffli\Tis^i4^y^-^-h-wi ac-^ $$0n© o) ii^icuxwffiufc. c 

tfimmmisfc. ti&iHn&**gii «cs*. .. . 

[0 0 5 6] C©t§J$4ft|©a!j&lC|B UTI4, ( B ) . [0 0 61], CAttfljl 4 ] 

3 5 wxo#u h y ( 1 ) y&-#*- hWJtt§/$tt©i££ 

9 A7j<;g;#£ . ( A ) y * MW©* fS»© (A) UT2»J 1 £ IH--©^ y * 

hlc*af-5Cii(c«(:.U^-ttfliUfc. &£. -HiiBl9 6. 7Km%£. (B) ^tlt, MM® 

(A) (B) Sfi)c^©iliSI4, SffigM© (2) &n 3© (1) il?0«lcUT««bfca.-*^liPi{.TaiS3 
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